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[57] ABSTRACT

A system for air-conditioning an installation having a
number of rooms; the heat requirements of which are
different and' vary preferably with respect to time,
which rooms are connected to a central air-
conditioning unit. Light fixtures producing radiation
heat are mounted in said rooms and are cooled in
known manner by discharge air from the rooms to re-
duce the radiation heat. The temperature of the air
from the central unit is maintained not higher than re-
quired for the room in the installation which has the
greatest heat devclopment, and the radiation heat
from said light fittings is utilized and adjusted to addi-
tionally heat the rooms as described in U.S. Pat. No.
3,812,904. The adjustment provides maximum room
heating by minimizing the ccoling by the discharge air
and minimum room heating by maximizing the cooling
by the discharge air, minimum room ventilation flow
being met when. providing maximum heating and the
flow increasing as: heatmg is reduced.

7 Claims, 5 Drawing Figures
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1

DEVICE FOR AIR-CONDITIONING A NUMBER OF

ROOMS THE HEAT REQUIREMENTS OF WHICH
'ARE DIFFERENT AND VARY PREFERABLY WITH

RESPECT TO TIME |
"~ The present invention relates to an alr-condltlonmg
system which controls the heating effect of light fix-
tures by coolmg the fixture with dlscharge atr from the
room. | -
" In partlcular the invention is charaeterlzed prnnarlly

in that the air flow through a room is adjusted between
a highest value adapted for‘the maximum cooling de-

mand and a minimum value adapted for the necessary

ventilation demand, in such a manner, that the dis-
charge air is divided into a constant portion constitut-
ing the minimum flow for adequate ventilation ‘and-a
second portion varying with the cooling demand, which
is passed through or around the fluorescent tube fix-
tures. The variable portion of the”diseharge air. is ad-

Justed by a thermostat—controlled adjusting ‘device be-

tween highest value and zero, in which latter position
the electric effect supplied to the fixtures is utilized for

room heattng whereby the’ range of ad]ustabllrty is in-
creased, and that the supply air flow is varied by a

thermostat-actuated adjusting device so as to be the

'tetal ‘of sald constant and said variable discharge air
flow. An advantageous embodiment of the device is
characterlzed in that the constant portion of the dis-

charge air flow is passed through  a-by-pass duct. Ac-
‘cording to ‘another preferred embodiment the constant
portion of the discharge air flow is passed through a
8O- called dlscharge air wmdow of a desugn known per
se.. ... | | | |

. The devrce accordmg to the invention, as is apparent
‘from the followmg descrlption of the figures, implies
| that the llghtlng and ventilation have been integrated in
oné unit, which resuits in a SImpler and less expensive
;mstallat:on system and thereby renders it possrble that
_:'._:plled more wrdely

" The device being descnbed here includes basic com-

ponents of the same kind as, set forth in U. S. Pat.'No.
3,812,904. The further devebpment lies in the feature

that now the supply and dlscharge air flow is varied
from maximum to minimum where the maximum: total
air flow is adjusted to corre3pond to maximum coolmg

demand in the room and the minimum air flow is ad-

justed to correspond to the air flow necessary for venti-

lation.
The invention has as its object to additionally in-

crease the adjustability and to improve the operation

economy to the highest possible degree By reducing
now the supply air and discharge air flow to a minimum

value at the highest demand of heat radiation, the
smallest amount of heat is discharged from the room

via the discharge air. At low outdoor temperatures the
supply air temperature is increased to a temperature

immediately below the room temperature. If the heat

demand in the room exceeds the heat emitted by the
light fixtures or fittings in the room, it is possible to
equip in a simple way the supply air device with an
after-heating battery or heat exchanger. One difference

compared with conventional systems operating with-

variable air flow is that both the supply air and dis-
charge air flows are adjusted in each room and that the
control device is assembled to one unit. ~

2

- The. invention is described in greater detail in the

_:.followmg, with reference to the enclosed drawmgs in
‘which: |

- FIG, 11sa longltudlnal seetton through a room pro-

10 -

.v1ded with window and light fixtures or fittings;

"FIG. 2 is a longltudmal section through the cdntrol
part of the device for ad]ustment of the supply alr ‘and

drscharge air; and |
FIGS. 3 and 4 are sectlonal wews taken on the llne

A—A B—B re3peet1vely of FIG. 2 and

FIG. 5.is a diagrammatic illustration of the control

shown In FIG 1.
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20

25

- Pretreated air is supplled from a central unit (not

shown) to the room via a supply air duct 7 and a supply

air device 2. This supply air flow is varied in the control

. part 23.according to the cooling or heat demand of the

room and controlled by a thermostat 3. o
A constant air amount (smallest ventilation air

amount) is sucked in through a slot 4 beneath the win-
dow 5 and passes between the inner panes where the
dlscharge air takes up the solar radiation heat and pre-

vents it from entering the room, at the same time as the
transmission to and from the room is decreased. Upon

. the passage of the discharge air along the window the
inner -pane is heated and thereby prevents a sudden

temperature drop. Therefore, no radiators must be
installed beneath windows. From the discharge air win-
dow the air is passed through a duct 6, control part 23,

-connection piece 18 and discharge air duct 1 to a dis-

30

charge air fan where the discharge air either 1s blown

out into the free air or a certain portion of which. is

35

returned as return air to a central supply air-unit..
‘Residual dlscharge air is evacuated through a. dis-

charge air opening 8 and passes through the light fix-
tures or fittings 9, which are connected by one or sev-
eral intermediate.parts 10 and form a.“light ramp’’ in

- the.room. When the discharge air is passing through the
~hight fittings' a large part of the supplied electric heat

40

.effect is removed and, thus, the: ‘necessary cooling en-

ergy to be supplied to the room is reduced.
At decreasing temperature in the room, as mdleated

- by the thermostat 3, the supply air, .controlled by. the

- thermostat, is successwely decreased and: at the same
_time the discharge air passing- through the. ﬁttmgs 1S

45 reduced in the same amount so that the cooling effect

or ventilation dégree through the fittings is lowered and
| more heat is supplied to the room. At minimum supply
air flow no discharge air passes through the fittings 9,
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so that the entire electric effect supplied is delivered to

‘the room and heats the same.

The control part 23 for ad]ustmg the supply and
discharge air is designed as shown in FIGS. 2 to 4 and
operates as follows:

The pretreated supply air is delivered to the control
part 23 through a connection piece 11 and passes
through a control device 12, which is driven by a vari-
able speed motor 13 (electric or pneumatic). The vari-
able speed motor is controlled by the room thermostat
3 so that the supply air increases or decreases accord-
ing to the prevailing cooling or heating demand in the
room. The supply air is delivered into the room via the
supply air device 2. The control part 23 can be pro-
vided, if necessary, with an electric afterheater 15,
which also is controlled by the aforesaid room thermo-
stat. Said afterheater is switched-in first after the supply
air flow has been reduced to minimum. The discharge

air having not passed through the fittings 9 is evacuated
through the separate by-pass duct 6 and passes through
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3
an adjusting device 17 at which constant air flow is set
The pressure drop above the device can be set between
10 and 25 mm WC. The dlscharge air is evacuated to
the dlscharge air system, which 1s connected to the
connection piece 18.

The discharge air passing through the dlscharge air
opening 8 and the fittings 9 is evacuated via an adjust-
ing device 19, which is controlied by a variable speed
motor 20 of the same type as the variable speed motor
13. When 12 is at minimum value, 19 shall be at zero.
Thus, at minimum supply air flow the adjusting means
19 is entirely closed and no discharge air can pass this
way. | |

The adjusting devices 12 and 19 are centrolled by the:

same room thermostat 3. |

The aforedescribed system can also be utilized for
so-called inner zones, i.e. rooms without discharge air
windows. In this case all discharge air passes through
the fittings 9, but the adjustment in general takes place
in the same way as in the alternative ccmpnsmg eX-
haust windows.

I claim:

1. A method for air-conditioning a number of rooms,
the heat requirements of which are different and vary
preferably with respect to time, which rooms are con-
nected to a central air-conditioning unit, and light fix-
tures producing radiation heat are mounted in said
rooms and cooled in known manner by discharge air
from the rooms to reduce the radiation heat, the tem-
perature of the air from the central unit being main-
tained not higher than required for the room in the
installation which has the greatest heat development,
and the radiation heat from said light fixtures being
utilized and adjusted to additionally heat the rooms,
characterized in that the air flow through a room is
adjusted between a highest value adapted for the maxi-
mum cooling demand and a minimum value adapted
‘for the necessary ventilation demand, in such ‘a man-
ner, that the discharge air is divided into a constant first
portion constituting said minimum flow and a second
portion varying with the cooling demand which is
passed in heat exchange with the fixtures, that the vari-
able portion of the dlscharge air is adjusted between
“highest value and zero, in which latter p031t10n the

4

_"electrlc heatmg effect of the fixtures is utilized for
- room heating whereby the range of adjustability is in-

10

15

creased, and that the supply air flow is varied so as to

~ be the total of said constant and said variable discharge

portions.
2. An individual room control device in a system for

‘air-conditioning a number of rooms comprising means

to introduce a flow of central air into said individual
room at a temperature below the desired room temper-
ature, a light fixture to supply additional heat to said

‘room, means to discharge a first constant flow of dis-

charge air from said room, means to discharge a second
flow of discharge air from said room into heat exchange
relation with said fixture to reduce the heat supplied to

said room by said fixture, a thermostat fan sensing the

~ temperature of said room, a discharge control device
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controlled in response to said thermostat for varying
said second flow between a minimum and a maximum,
and an inlet control device controlled in response to
thermostat to introduce central air in.an amount corre-
sponding to the sum of said first and second discharge
flows. -

3. A device according to claim 2 wherein said second
flow control device is regulated from zero flow to the
maximum flow.

4. A device according to claim 3 including a heat
exchange device in said inlet controlled by said thermo-
stat to heat said inlet air when sald second discharge

flow is reduced to zero. -
‘8. A device according to claim 2 for alr-condltlcmng

a number of rooms, characterized in that the constant
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portion of the discharge air flow is passed through a
by-pass duct, and the variable portion is passed through
the lighting fixture. |

6. A device accerdmg to cla:m 2 for air-condltlonmg
a number of rooms, characterized in that the constant
portion of the discharge air flow is passed thrcugh_ a

‘discharge air window.
40

7. A device according to claim 2 mcludmg a manu-
ally adjustable control for regulatmg said first constant
flow to a value which provides the minimum necessary

ventilating air for the room. .

55

- 60

65




	Front Page
	Drawings
	Specification
	Claims

